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0 l^mlrtatod polyester iWiru 

0 Disclosed herein is a laminated film comprising a polyester film containing minute closed cells and having a 
density of 0.40 to 1.30 g/cm^ and a polyester film ha>rfng a density of more than 1 .30 g/cm^ laminated on one 
side or both sides of the polyester film containing minute ck>sed cells. 

In the laminated film of the present invention, the surface smoothness, whteh is a s^ous defect of a 
conventional film containing a targe number of minute closed cells, is improved arwl the ink adhesive property is 
also Improved, thereby enhancing the printing suitability. The breakage during the stretching process of film 

3 formation is reduced and the film formir^ properties are Innjroved. Thus, the productivity was enhanced, thereby 
enabling the film to be supplied to the market at a low cost Application of the fikn to various fiekls is enabled 
^and the industrial value of the film Is very large. 
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LAMINATED POLYESTER FILM 



BACKGROUND OF THE INVENTION 

The present invention relates to a laminated polyester film. More particularly, ttie present invention 
s relates to a white laminated polyester film containing minute closed cells so as to reduce the weight per unit 
volume and having excellent surface smoothness and adhesiveness. 

Polyester film, in particular, polyethylene terephthalate films have hitherto been widely used in various 
industrial fields as a base material fcr inform^n recording materials, capacitors, printing plates and 
packaging materials owing to their excellence in nf>echanical properties, electrical properties, resistance to 
10 chemicals, surface properties and so forth. By utilizing these excellent properties, for example, a white 
biaxially stretched polyester film having high opacifying properties has recently come to use as a substrate 
for an electronic white board used in offices and meeting rooms. A white polyester film is also used as a 
substrate for magnetic cards represented by prepaid cards and the range of use thereof will be increasingly 
enlarged hereafter. 

75 AlttKHigh these white films possess highly desirable properties, they suffer from various drawbacks 
because they contain a large amount of inorganic particles such as titanium dioxide for the purpose of 
enhancing tiie opacifying properties. For example, since the addition of the inorganic particles inaeases the 
density of the film by 20 to 50% in comparison with an ordinary polyester film and causes sagging of film 
with aging under the weight of its own gravity. In Vne case of the white t)oard. for example, the phenomerK)n 

20 of sagging of the board surface with aging is greatly accelerated during a considerably short-term use. 
thereby seriously impairing the commercial value of tiie white t>oard. Moreover, the large amount of 
inorganic particles contained in the white film greatly shorten tiie service life of a knife or iriiury to the hand 
by the film edge In the process of sfitting ttie film or cutting a card. Thus, the white filnr>8 containing such 
inorganic particles have problems in terms of productivity and handling properties. 

25 The inventors of the present invention made a study in search of a way of decreasing the apparent 
specific gravity and consequently solving tira various problems mentioned atxsve. As a result the present 
inventors proposed that the phenomenon of sagging of polyester film with aging under the weight of its own 
gravity should be largely eliminated by foaming the film and converting it into a minute-cellular film as 
jvoposed in Japanese Patent Application Laid-Open (KOKAI) No. 63-168441 (1988). The finely dispersed 

30 closed cells in the film play a part in imparting opacifying properties to the film and consequentiy 
decreasing the amount of inorganic particles to t>e added to tiie film and greatly lengthening the service life 
of the knife and appreciably eliminating the possibility of the hand being injured by the sharp film edges 
during tite sfittirtg process. Thus, the productivity has been enhar>ced and the improvement of the handling 
properties has been achieved. 

35 Although the minute-cellular polyester film has attained such outstanding effects, it is not necessarily 
satisfactory in terms of the the surface properties of the film. It has t>een found that this film exhibits poor 
surface smootiiness and adhesiveness as compared with the conventional white film, and the improvement 
tiwreof has strongly demanded. Furtttermore, the mmute-cellular film has not completely solved the 
problem in tt>e productivity t»ecause the film is apt to be broken due to the intennal pressure from cells 

40 during the stretching process using a tenter in the production of a minute-cellular polyester film. 

As a result of the study undertaken by the present inventors so as to improve the surface properties, In 
particular, the surface snmxDthness and tiie adhesiveness of a minute-cellular polyester film witii a view to 
the above-descrit}ed present state of art. it has been found that the surface smoothness and ti>e 
adhesiveness are greatly imi^^oved by reducing the amount of cells on the film surface. The present 

45 invention has been achieved on the basis of this finding. 



SUMMARY OF THE INVENTION 

50 In an aspect of ti^e present inversion . there is provided a laminated film comprising a polyester film 
containing minute closed cells and having a density of 0.40 to 1 .30 g^'cm^ and a polyester film having a 
dertstty of more than 1.30 grcm^ which is laminated on one side or both sides of the poiyester film 
containing minute closed cells. 
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DETAILED DESCRIPTION OF THE INVENTION 

The term "polyester" used In the present invention refers to a polyester which 1$ produced by 
polycondensing an aromatic dcartsoxylic add surfi as terephthalic acid, isophthalic acid and naphthalene 
dicart)Oxylic ackJ or an ester thereof with a glycol component such as ethylene glycol, diethytene glycol. 
1 .4*butanediol and neopentyl glycol. 

These polyesters are produced Isy direct reaction of an aromatic dlcarboxyfic acid with a glycol 
component Alternatively, they may be produced by subjecting an alkyi ester of an aromatic dicarboxylic 
add and a glycol component to ester exchange reaction and subsequently polycondensing the product of 

ester exchange reaction, or by polycondensing a diglycol ester of an aranatic dicartjoxylic acid. 

Polyethytene terephthalato. polybutylene terephthalate and polyethylene-2,6-naphthaiate can be dted as 
tyfrical examples of the polyester. This polyester may be either a honru>polymer or a copolyester resulting 
from copolymerization using a third comonomer. In any case, the polyester used In the present Invention 
preferably contains not less than 70 mol%. more preferabfy not less than 80 wo\%, and still more 
preferably not less than 90 mol% of ethylene terephthalate units. ethylene-2.a-naphthalate units or butylene 
terephthalate units as the constitutional repeating unit 

When the polyester has an unduly low degree of polymerization, the film produced has an insufficient 
mechanical strength. The polyester, therefore, is preferred to have an intrinsic viscosity of not less thai 0.4, 
preferably 0.5 to 1^, more preferably 0.55 to 0.65. 

When a film is fomfied of a polyester, the polyester is onjinarily fabricated so as to contain an 
appropriate amount of fine particles which are inactive to the polyester as an agent for Improving the 
slipping property between films or between the film and a metallic roll. The polyester to be used in the 
present invention, however, is preferred not to contan such fine inactive particles. This is because such fine 
inactive particles, when contained in the film, have a possiWIIty of hindering the desired control of the color 
tone and the opacifying properties of the film obtained. Nevertiieless. there is no problem in using a 
polyester containing these fine inactive particles so long as the fine inactive particles have no adverse effect 
on the color tone and the opacifying properties which the film obtained is required to have. 

In the present invention, the film is produced by using tite polyester defined above. The feature of the 
present invention lies in that on one »de or botii sides of a film layer (hereinunder refenred to as "layer A") 
confining minute closed ceils having a cfiameter of 3 to 300um, a film layer (hereinunder referred to as 
"layer B") containing substantially no minute closes cells is laminated. More specifically, ttie layer A must 
have a density of 0.40 to 1 .30 g/cm*, preferably 0.50 to 1 ^ g/cm'. and the layer B must have a density of 
more than 1.30 g/cm^. preferably 1.35 to 1.50 g/cm^. If the density of the layer A exceeds 1^ gfcm\ the 
content of the dosed cells is so small that tire effect of preventing tiie film from sagging under the weight of 
its own gravity witti aging is no longer expected. On the other hand, if it is less than 0.40 g/cm\ the film 
produced is unfavorably deficient in mechanical strength. If the density of the layer B is less ti^an 1.30 
g/cm^, the surface smoothness of ttie laminated film is disadvantageously deteriorated. 

The film according to the present invention is required to satisfy the above-described conditions. 
Furtt>ermore, the ttiickness of tiie layer A is preferably in the range of 10 to 500 um and tiie layer B is 
preferably in the range of 0.5 to 100 um. In addition, the thicicness of ttw layer A is preferably equal to or 
larger than that of the layer B. If the layer B is thicker than the layer A, the density of tfie laminated film is 
increased as a whole, so tiiat the effect of preventing ttie film from sagging under the weight of its own 
gravity with aging is no longer exerted. On Ihe other hand, if Uie thickness of ttie layer B is less than 0.5 
um, the improvement of the surface smoothness of the laminated fiim is unfavorably insuffident. 

It is necessary tiiat tiie polyester films of both layer A and layer B are stretched at least uniaxially. The 
stretch ratio is 4 to 25 limes, preferably 9 to 20 times the original area (in the case of uniaxially stretching, 
the stretch ratio in ttie unstretched cfirection is assumed to be 1 time). Stretching is necessary because tiie 
polyester film in an unstretched state is defident in niechanical strength as widely known. 

The method to be employed for the production of tiie films for tiie layer A and the layer B is not 
specifically defined so long as tiie films satisfy tiiese requirements. As examples of a metiKxj available for 
the production of the layer A containing minute ceils, a method of adding a gas or a gasifiable substance as 
disclosed in Japanese Patent Appficatton Laid-open (KOKAI) No. 50-38765 (1975). Japanese Patent 
Publication No. 57-48456 (1982) and Japanese Patent AppRcation Laid-open (KOKAI) No. 57-34931 (1982); 
a metiwd of adding a substance capable of generating a ^ by chemical decomposition as disclosed in 
Japanese Patent Application Laid-Open (KOKAI) No. 52-43871 (1977) and Japanese Patent PubHcation No. 
58-50625 (1983). and a metiiod comprising tfie steps of ml>dng a material for a film with a substance 
soluble in a solvent, forming tiie resultant mixture In tiie form of a film, and Impregnating ttie film in tiie 
solvent to extract tiie sutrstance from ttie film as disclosed in Japanese Patent Application Lald-Open 
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(KOKAI) No. 51-34963 (1976) and Japanese Patent Publication No. 52-27668 (1977) can be cited. Any of 
these methods can be employed optionally. These methods, however, are not necessarily said to be readily 
practicable methods, fcwcause they entail use of special molding machine or complicated production 
processes. 

5 For the production of the minute-cellular polyester film according to the pTBsent Invention, it is 
preferable to employ the methods formerly proposed by the present inventors as disclosed in Japanese 
Patent Application Laid-open (KOKAI) Nos. 63-168441 (1988) and 63^103938 (1988). for example. 

These are methods of producing a film by mixing a polyester with a specific polypropylene, extruding 
the resultant mixture in the form of a sheet and stretching the sheet at least uniaxially. Adoption of these 

10 methods facilitates the production of a polyester frim (layer A) containing a large number of minute closed 
cells and having a density of 0.40 to 1 .30 g/cm^. 

These methods will be explained in more detail, A polypropylene which is mixed with the polyester 
used in such methods is a crystalline polypropylene homopolymer comprising at least 95 mol%, preferably 
at least 98 mol% of propylene units. If the polypropylene used is amorphous, the amorphous sheet fomned 

15 therefrom suffers from bleeding out of polypropylene to the surface of the sheet and unfavorably smears 
the surface of a cooling dmm. a stretching roll, or the like. If the polypropylene contains more than 5 mol% 
of another units such as ethylene units incorporated by copolymerization. the stretched film finally obtained 
unfavorably fails to contain a sufficient anKXint of minute closed ceils. 

The melt flow index (hereinunder referred to as "MP.!.") of the polypropylene is prefenred to fall in the 

20 range of 0.2 to 120 g/10 min, preferably in the range of 0.5 to 50 g/lO min. If the is less than 0.2 g/10 
min. the cells formed are so large that the sheet will frequently sustain breakage during the course of 
stretching. On the other hand, if the M.F.I, exceeds 120 g/lOmin. the sheet slips off the clips while being 
stretched with a tenter. Thus, any deviation of the M.F.!. from the defined range disadvantageousty 
deteriorates the film-forming properties. 

25 The amount of the polypropylene to b9 incorporated is preferred to fall in the range of 4 to 30 wt%. 
preferably 5 to 30 wt% based on the polyester. If this amount is less than 4 wt%, ttie content of minute 
cells produced is not sufficient, while if this amount exceeds 30 wt%, the molded sheet disadvantageously 
sustains breakage during the course of stretching. As described above, it is essential in this method that a 
specific polypropylene is mixed with a polyester. 

30 In this method, it is another essential requirement that the molded sheet shoufcJ be stretched at least 
uniaxially. This stretching process is employed not only for the purpose of imparting a sufficient mechanical 
strength to the film produced, as described above, but also because the impartatkan of minute closed cells 
to the sheet is not attained solely by the blending of the polyester with the polypropylene and it is attained 
only when the blending is combined with the work of stretching. The stretching process can be carried out 

35 under the same condittons as those used for the productksn of the conventional polyester film without 
requiring any special process. 

More specifically, a raw material prepared by blending 3 to 40 wt% of a polypropylene having an M.F.L 
of 0.2 to 120 g^lO min with a polyester is melted and extruded in the form of a sheet through a die of an 
extruding machine at 250 'C to 300 *C and then cooled to a temperature below at)out 70*C to obtain a 

40 substantially amorphous sheet This sheet is then stretched in the machine and/or transverse direction by 4 
to25 times, preferably 9 to 20 times the original area (in the case of uniaxially stretching, the draw ratio In 
the unstretched direction is assumed to be i time) and further subjected to a heat treatment at 120* C to 
250' C. Thus, a polyester film (layer A) according to the present invention which has a density of 0.40 to 
1 .30 g cm^ is produced. 

45 As a mettiod of producing a polyester (layer B) containing substantially no minute closed cells, a known 
method, e.g.. a method disclosed in Japanese Patent Pub!k:ation No. 30-5839 (1955) can be adopted. That 
is. is usable a method comprising melting and extruding an ordinary raw material for a polyester in the form 
of a sheet at 250* C to 320' C, cooling the sheet to a temperature of 40 to 80* C to solidify ttie sheet and 
obtain a substantially amorphous sheet, stretching the amoni^ous sheet in tiie machine and/or transverse 

so direction by 4 to 25 times, preferably 9 to 20 times the original area and further subjecting it to a heat 
treatment at 1 20 * C to 250 * C. 

In the present invention, tiie layer A and the layer B are laminated and a meti^od of lamination is not 
specified. In order to improve tiie adhesiveness of tiie film surface, which is one of the objects of the 
present invention. The layer A and the layer B prepared separately from each other may t}e laminated 

5S tiirough an adhesive layer. Alternatively, in the process of producing the layer A. the layer B may be melt 
extruded for lamination on the layer A, In consideration of the productivity, the metiiod of laminating by 
coextrusion is more preferable. This is a metiiod of melting a raw material for tiie layer A and a raw material 
for the layer B by the respective extruders and introducing both materials into one die and co-extniding the 
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layer A and the layer B in a molten state in the form of a slit to obtain a laminated sheet. Adoption of this 
method is capable of eliminating the difference in thermal contraction between the layer A and the layer B. 
thereby preventing a trouble such as curling caused by the thermal history in the course of various 
processings. In addition, although the stretching process of the layer A solely Involves a danger of breaking 
the film, by stretching the layer A together with the layer B It is possible to suppress the breakage of the 
film and. hence, to greatly enhance the productivity. 

A manufacturing method using coextmsion particularly preferably used in the present invention will be 
explained in further more detail. As the raw material for the layer A. nanroly, the film layer containing minute 
closed cells and having a density of 0.40 to 1.30 gfan\ a blend of a polyester and 3 to 40 wt% of a 
specific polypropylene and as the raw material for the layer B. namely, the film layer containing 
substantially no ctosed cells and having a density of more than 1.30 Qfmfl, an ordinary polyester are used 
respectively, as described above. These raw materials are charged into the respective extruders and melted 
at 250 to 320* C. After the molten materials are supplied to one die through a pipe, the molten material for 
the layer B is laminated on one side or both sides of the layer A, extnjded in the form of a sill in a molten 
state, and cooled to about not higher than 70* C to obtain a laminated sheet consisting of substantially 
amoJT^ous layers A and B. The thus-obtained laminated sheet is stretched to 4 to 25 times, preferably 9 to 
20 times the original area in the machine and'or transverse direction and thereafter heat treated at 120 to 
250* C. This method facilitates the control of the thicknesses of the layer A and the layer B by varying the 
amount of extrusion of the respective extruder. 

In the laminated film of the present Invention produced in such a process as described afcwve. the 
density of the laminated film is 0,50 to 1.37g/cnrt3, preferably OJO to ^,Z5Qfcm\ the center-line averaged 
surface roughness (Ra) on the surface of the layer B is 0.05 to 1.0 urn, preferably 0,1 to 0.6 urn. and the air 
le^cage index is 1000 to 10000 sec, preferably 2000 to 8000 sec. 

Various additives may be further added in accordance with me purpose of use so tong as the objects of 
me present invention are satisfied. Examples of the additives are antioxidant, antistatic agent ultraviolet 
absortwnt dye, pigment lubricant matting agent fluorescent whitening agent and surfactant An appro- 
priate amount of such additives may be added by a suitable method as occasion demands. 

For \he purpose of improving various properties in accordance with the purpose of use, for example, the 
surface properties such as the releasing properties, antistatic properties and slipping properties, it Is 
possible to subject the Rim to various surface treatments. 

As such surface treatments, there are, for example, a primer coating treatment flaming treatment 
solvent treatment, corona discharge treatnwnt, plasma treatment, ion plating treatment ultraviolet ray 
treatment X-ray treatment and sand blast treatment Such treatment may be provided on one side or both 
sides of the laminated film of tiie present invention to an appropriate degree at an appropriate time, as 
occasion demands. A plurality of these surface treatments may be selected. In me case of subjecting bom 
solid of tt» film to surface treatment, ttw type of treatment may be eimer me same or different. 

The present invention wiil now be described more precisely wim reference to the following non- 
limitative examples. Various physical properties mentioned In me present invention were detennined by me 
following memods. 

(1) Film density (g-cm^) 

Five points were selected from any given part of the laminated film as a sample. The weight per unit 
volume was obtained for each sample and me average value mereof was considered as me density of me 
laminated film. The miclcnesses of the layer A and me layer B at me cross section of the laminated film 
were men measured mrough a microscope. Thereafter, tfie layer B on ttie surface of me laminated film was 
cut by a microtome, and me weight per unrt volume of each of the layers A and B was calculated as me 
density of me corresponding layer. 



(2) Surface roughness, Ra (um) 

By the use of a surface roughness tester produced by Kosaka Kenkyusho. Ltd, and marketed under 
product code of "SE-SF", me determination was carried out In accordance with Japanese Industrial 
Standard (JIS) B-060M97B. The conditions of determination were mat 2 um In protje diameter. 30 mg in 
probe contact pressure, 0.8 mm in cutoff value, and 2.5 mm in lengm of measurement. The determination 
was performed at twelve points on tt>e film and ten values remaining after ttie largest and smallest vakies 
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had been omitted were averaged. The average value was reported as the center-line averaged surface 
roughness Ra. 

5 (3) Air leakage index (sec) 

By the use of a Beck surface smoothness tester produced by Toyo Seiki Seisakusho, Ltd. and 
marketed under product code of "No. 185". the determination vi/as carried out in accordarrce with JIS P- 
8119-1976- The larger the value is, the more snrKDOth is the surface of the film. The determination was 
10 performed at three points on the film aird the average value was regarded as the air leakage index. 



(4) Evaluation of adtrasive property to ink 

75 On the surface of a film, a predetermined ink was solW-appiied with a #8 bar coater and the ink layer 
was dried at 80" C for 2 minutes to form an ink printing layer. The sample thus prepared was left standing 
ovemight at 23* C and 50% RH. Thereafter, what Is called adhesive peeling off test was carried out in which 
an adhesive tape produced by ^Sichiban Company, Limited was applied to the surface of the ink printing 
layer and was peeled off instantaneously from one end. At this time, the adhesive strertgth between the ink 

30 printing layer and the film was visually rated on the following 5-level scale: 
5: tio ink printing layer has been peeled off the film. 
4: A very small part of the ink printing layer has been peeled off the film. 
3: A part of the ink printing layer has been peeled off the film. 
2: Substantially ail ink printing layer except a slight part has been peeled off the film. 

25 1: The entire part of the ink printing layer has been peeled off the film. 



(5) Evaluation of film-fomiing properties 

30 The state in which the film was broken while the amorphous sheet was stretcfied In the transverse 
direction after it was stretched in the machine direction with a tenter. When the film was frequently broken 
at the stretching step or the heat-treatment, it was marked with x, and when almost no breakage occunred 
and the film had a good productivity, it was marked with 0. 

35 

Example 1: 

A raw material a' prepared by uniformly mixing 20 wt% of crystalline polypropylene chips having an 
M.F.I. of 4.5 with polyethylene terephthalate chips having an intrinsic viscosity (hereinunder refenred to as"- 

^ W") of "0.64 and a raw material b' comprising polyethylene terephthalate chips having a h] of 0.^ and 5% 
by weight of titanium dioxide particles having an average particle diameter of 0.3 um were melted at 290* C 
by respective extruders. The molten materials were introduced to a die and coextruded onto a cooling drum 
at 40* C in the form of a slit of a laminate such that the raw material B' constituted outer layers and the raw 
material a' an intermediate layer theret)etween. ttiereby obtaining an unstretched three-layered laminated 

45 sheet of about 0.6 mm thick. This sheet was then stretcfied in the machine direction by 3 times at 95* C 
and in the transverse direction by 3,2 times at 110* C and subjected to a heat treatment at 220* C for 5 
seconds, to produce a white laminated polyester film having a thickness of 100 um arul a density of 0.82 
gcm^. The film obtained had an intenmediate layer (layer A) having a thickness of 90 um. a density of 0.75 
g cm^ and containing a targe number of minute ck>sed cells and outer layers (layers B] each having a 

50 mickness of S tun and a density of 1 .42 g/cm^. 

The Ra of the laminated film was 0.37 am and the air leakage index was 41(X) sec, which fact shows 
that this film is more excellent in the surface smoothness than the film obtained in Connparative Example 1 
which wiH be described later. The ink adhesive property of this film was found to t>e improved and the 
evaluations were 5 for the polyester grade ink. 3 for the celtocolor ink and 2 for the UV screen ink. 

55 Thus, the film obtained in Example 1 was not only excellent in the surface properties and the 
adhesiveness in comparison with the film obtained In Comparative Example 1 but also caused substantially 
no breakage during film formation, indicating a very improved productivity. 
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Example 2 : 

A three^ayered laminated film was fom^ed in the same way as In Example 1 except that the amount of 
polypropylene mixed in the raw material A was changed to 10 wt% and polyethylene terephthalate 

5 copolymerlzed with 5 mol% of Isophthaiic add and having airj] of 0.67 was used as the raw material b'. In 
this three-layered laminated polyester film, the layer A was 44 urn in thickness and 0.95 g/crrfl in density, 
the layers B each were 3 am in thickness and 1.39 g/cm^ In density, and the total film thickness was 50 
urn. The Ra of the laminated film was 0.^ urn. the air leakage Index was 5900 sec, and the ink adheslvo 
property of this film was 5 for the polyester grade ink, 5 for the cellocolor ink and 3 for the UV screen ink. 

w Thus, the film was excellent in the surface smoothness and the adhesiveness. 



Example 3: 

/5 A three-layered laminated film was fonned in the same way as In Example 1 except that the amount of 
polypropylene mixed in the raw material A was changed to 25 wt% and polyethylene terephthalate 
containing 5 wt% of barium sulfate having an average particle diameter of 0.6 and having a M of 0.62 
was used as the raw material b'. In this three-layered laminated polyester film, the layer A was 230 urn in 
thickness and 0.68 g/cnr* in density, the layers B each were 35 urn in thickness dnd 1.39 g/cm' in density, 

20 and the total film thickness was 300 urn. The Ra of the laminated film was 0.25 am, the air leakage index 
was 5200 5ec. and the Ink adhesive property of this film was the same as in Example 1. Thus, the film was 
as excellent as the film in Examine 1 in the surface smoothness and the adhesiveness. 



25 Example 4: 

A two-layered lanlnated film was fonned In the same way as in Example 1 except that an unstretched 
two-layered laminated sheet was (^t>tained from the coextruslon of the same raw materials A and B . hi this 
two-layered laminated film, the layer A was 6 urn in thk^ness and 0.73 g/cm' in density, the layer B was 6 
so um In thidcness and 1.42 g/cm^ in density, and the total film thtekness was 12 urn. The Ra of the B layer of 
the laminated film was 0.42 urn. the air leakage index was 4600 sec, and the ink adhesive property of this 
film was as good as in Example 1. 

35 Comparative Example 1 : 

In place of the coextruslon of the raw materials a' and b' carried out in Example 1, a film of a single 
layer of the raw material A was formed in the same way as In Example 1. Finally, a white polyester film 
consisting of the layer A which contained a large numtwr of minute ctosed cells and had a thickness of 100 
40 urn and a density of 0.75 g/cm^ was obtained. The Ra of the laminated film was 0.78 um, the air leakage 
index was ^0 sec. and the ink adhesive property of this film was 2 for the polyester grade Ink and 1 t)oth 
for the cellocolor ink and for the UV screen ink. 

Thus, this film was inferior twth in the surface smoothness and the adhesiveness. 

46 

Comparative Example 2: 

A film was fonned in the same way as in Example 1 except that the amount of polypropylene mixed in 
the raw material A was changed to 3 wt%. Finally, a three-layered laminated polyester film in which the 
50 layer A was 8 um in thfckness and 1.32 g/cm^ in density, the layers B each Yiere 21 um in thickness and 
1.43 g/cm^ in density, and the total film thicktwss was 50 um was obtained. The Ra of the laminated film 
was 0.17 am, the air leakage index was 7200 sec. Thus, the film had an excellent surface roughness, but 
since me density of the layer A was as large as 1.32 g/cm^, the density of the film as a whole was 1.41 
g/cm^, thereby making the reductiw) in weight of the film impossible. 

55 

Comparative Example 3: 
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The samo procedure as in Example 1 except that the amount of polypropylene mixed in the raw 
material a' was changed to 35 wt% and a polyethylene terephthalate of a M of 0.63 containing 10 wt% of 
titanium dioxide was used as the raw material b' was repeated in order to obtain a three*layered laminated 
polyester film in which the layer A was 90 um in thickness and 0.37 g/cm^ in density, the layers 8 each 
5 were 5 iim in thickness and 1.44 g/cm^ in density, and the total film thickness was 100 um. t>ut the 
breakage during the stretching process could not be eliminated and the productivity was extremely infenor. 



Comparative Example 4: 

w 

A filnn >a^s fornrted in the same way as in Example 1 except that polyethylene terephthalate of a W of 
0,62 containing 5 wt% of a crystalline polypropylene having an M.F.I, of 10 g/10 min was used as the raw 
material B , Finally, a three-layered laminated polyester film in which the layer A was 80 um In thickness 
and 072 g.cm^ in density, the layers 6 each were 110 um in thickness and 1.23 g/cm^ in density, and the 
ts total film thickness was 300 um was obtained. The Ra of the laminated film was 0.53 um and the air 
leakage index was 1300 sec. Thus, not only were the surface properties not improved but the adhesiveness 
was as inferior as in Comparative Example 1 . 

The restftts of the evaluation of the properties of the films obtained in Examples 1 to 4 and Comparative 
Examples 1 to 4 are collectively shown in Table 1. 
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Claims 

5 

1. A laminated film comprising a uniaxiaily or biaxially stretched polyester film containing minute closed 
cefis and having a den^ of 0.40 to 1.30 g/cm^ and a uniaxiaily or biaxially stretched polyester film having 
a density of more than 1.30 g/cm^ laminated on one side or both sides of said polyester film containing 
minute closed celts. 

to 2. A laminated film according to claim 1. wherein said polyester film having a density of 0.40 to 1.30 
Q cm^ comprises a polyester and 3 to 40 wt% of a crystalline polypropylene based on said polyester. 

3. A laminated film according to c^aim 2. wherein said polypropylene have a melt flew index of 0.2 to 
120 g. 10 min, 

4. A laminated film according to claim 1. wherein the density of said lamirwted film is 0.50 to 1.37 

15 g.cm3. 

5. A laminated film according to claim i, wherein ttie air leakage index of said laminated film is 1000 to 
10000 sec. 

6. A laminated film according to claim 1 . wherein the center-line averaged surface roughness on the 
surface of said polyester film having a density of more than 1,30 g/cm^ is Q.QS to 1.0 urn. 
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